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(54) Detergent compositions

(57) Provided is a detergent composition having the following components (A) and (B4) in a molar ratio of (A) / (B4)
in a range of from 70/30 to 90/10: (A) a phosphate monoester of formula (1), and (B4) a phosphate monoester of formula
(2); the following components (A), (B4) and (B,) in amounts of (A) 35-80 molar %, (B4) 15-25 molar % and (B,) 5-15
molar % in the phosphate monoesters of formulas (1) and (2): (A) a phosphate monoester of formula (1), (B4) a phos-
phate monoester of formula (2), wherein n is 1, and (B,) a phosphate monoester of formula (2), wherein n is 2; the
following components (A) , (B4) and (B,) in amounts of (A) 5-30 wt. %, (B4) 1-10 wt. % and (B,) 0.5-5 wt. % in the
detergent composition: (A) a phosphate monoester of formula (1), (B4) a phosphate monoester of formula (2), wherein
nis 1, and (B,) a phosphate monoester of formula (2), wherein n is 2; the following components (A) and (C) in amounts
of (A) 5-60 parts by weight and (C) 40-95 parts by weight: (A) a phosphate monoester of formula (1), and (C) a phosphate
monoester of formula (3);or a phosphate-based surfactant produced by reacting a compound obtainable by adding to
1 mole of an alcohol having a straight or branched alkyl or alkenyl group having 8 to 18 carbon atoms an alkylene
oxide of 2 to 4 carbon atoms in an amount of 0.3 to 0.8 in term of an average molar number of the alkylene oxide, with
phosphoric acid, a polyphosphoric acid or P,Os:
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The detergent composition has benefits such as being mild to the skin, being high in versatility, and having a good
foaming property particularly in water having a weak acidic range or in hard water.



10

15

20

25

30

35

40

45

50

55

EP 1 548 096 A1
Description
Field of the Invention

[0001] The present invention relates to a detergent composition, and specifically to detergent compositions which
have benefits such as being little irritant to the skin, having a good foaming property, having a high versatility and
having a good foaming property in water having a weak acidic range or in hard water.

Background of the Invention

[0002] Detergent compositions which directly contact skin such as shampoos, body detergents and the like are re-
quired to cause little irritation to the skin in addition to having detergency, foaming performance and good feel upon
use. Sulfate-type surfactants, which have been widely used as a detergent component, are high in foaming perform-
ance, but sometimes irritate the eyes during shampooing and are liable to roughen hands and skin of the person having
sensitive skin over long-term use. Detergent compositions containing as a main component a so-called low irritating
surfactant such as an acetate-type surfactant, an amphoteric surfactant, or a surfactant having a sugar skeleton are
poor in detergent effect and foaming power, thereby failing to give a satisfactory detergent. Phosphate ester-based
surfactants, a kind of anionic surfactant, cause lowered irritation to the skin or the like and are known as a mild surfactant.
However, the phosphate ester-based surfactants have a problem that they are poor in water solubility in a certain pH
range and in hard water, and are poor in foaming power although their detergency is satisfactory. Phosphate esters
having ethylene oxide introduced thereto to improve water solubility are known (for example, JP2001-107079 A and
JP 2001-181677 A). Although the ethylene oxide-introduced phosphate esters are improved in solubility compared
with phosphate esters not having ethylene oxide, their foaming power is insufficient. Therefore, detergent compositions
containing the ethylene oxide-introduced phosphate esters or the phosphate esters not having ethylene oxide have a
problem that they are low in versatility, specifically they are poor in foaming in a wide range of pH, foaming in hard
water and in sebum resistance.

Summary of the Invention

[0003] The presentinvention relates to a detergent composition which has benefits such as being little irritant to the
skin, having a good foaming property, having a high versatility and having a good foaming property even in water
having a weak acidic range or in hard water.

[0004] The present invention provides a detergent composition which contains the following components (A) and
(B4) in a molar ratio of component (A) to component (B4), (A)/(B4), in a range of from 70/30 to 90/10 (hereinafter,
referred to as detergent composition 1):

(A) a phosphate monoester represented by general formula (1), and
(B4) a phosphate monoester represented by general formula (2), wherein n is 1,
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wherein, R! and R2 may be the same or different and each represents a straight or branched alkyl or alkenyl group
having 8 to 18 carbon atoms; X1, X2, Y1 and Y2 may be the same or different and each represents a hydrogen atom,
an alkali metal atom, an alkaline earth metal atom, an alkanolamine or ammonium; and n, a molar number of ethylene
oxides added, is an integer of not less than 1.

[0005] The present invention also provides a detergent composition which contains the following components (A),
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(B4) and (B,) in amounts of 35-80 molar % of component (A), 15~25 molar % of component (B,) and 5~15 molar %
of component (B,) in the phosphate monoesters represented by formulas (1) and (2) (hereinafter, referred to as de-
tergent composition 2) :

(A) a phosphate monoester represented by general formula (1),
(B1) a phosphate monoester represented by general formula (2), wherein n is 1, and
(B2) a phosphate monoester represented by general formula (2), wherein n is 2
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wherein, R! and R2 may be the same or different and each represents a straight or branched alkyl or alkenyl group
having 8 to 18 carbon atoms; X1, X2, Y1 and Y2 may be the same or different and each represents a hydrogen atom,
an alkali metal atom, an alkaline earth metal atom, an alkanolamine or ammonium; and n, a molar number of ethylene
oxides added, is an integer of not less than 1.

[0006] The presentinvention further provides a detergent composition which contains the following components (A),
(B4) and (B,) in amounts of 5~30 wt. % of component (A), 1~10 wt. % of (B4) and 0.5~5 wt. % of (B,) in the detergent
composition (hereinafter, referred to as detergent composition 3):

(A) a phosphate monoester represented by general formula (1),
(B4) a phosphate monoester represented by general formula (2), wherein n is 1, and
(B2) a phosphate monoester represented by general formula (2), wherein n is 2
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wherein, R! and R2 may be the same or different and each represents a straight or branched alkyl or alkenyl group
having 8 to 18 carbon atoms; X1, X2, Y1 and Y2 may be the same or different and each represents a hydrogen atom,
an alkali metal atom, an alkaline earth metal atom, an alkanolamine or ammonium; and n, a molar number of ethylene
oxides added, is an integer of not less than 1

[0007] The present invention still further provides a detergent composition which contains the following components
(A) and (C) in amounts of 5~60 parts by weight of component (A) and 40~95 parts by weight of component (C) of the
total amount of components (A) and (C) which total is 100 parts by weight (hereinafter, referred to as detergent com-
position 4):

(A) a phosphate monoester represented by general formula (1), and
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(C) a phosphate monoester represented by general formula (3),
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wherein, R! and R3 may be the same or different and each represents a straight or branched alkyl or alkenyl group
having 8 to 18 carbon atoms; X', X3, Y! and Y3 may be the same or different and each represents a hydrogen atom,
an alkali metal atom, an alkaline earth metal atom, an alkanolamine or ammonium; and N, an average molar number
of ethylene oxides added, is a number of from 1 to 2.

[0008] The present invention still further provides a detergent composition which contains a phosphate-based sur-
factant produced by reacting a compound obtainable by adding an alkylene oxide of 2 to 4 carbon atoms in an amount
of 0.3 to 0.8 in terms of average molar number of the alkylene oxide added to 1 mole of an alcohol having a straight
or branched alkyl or alkenyl group having 8 to 18 carbon atoms with phosphoric acid, a polyphosphoric acid or P,O5
(hereinafter, referred to as detergent composition 5).

Detailed Description of the Invention

[0009] The detergent composition according to the present invention has many benefits such as being mild to the
skin and having a good foaming property in water having a weak acidic range or in hard water.

[0010] The present inventors have performed extensive research on phosphate monoester-based surfactants and
found that a phosphate monoester represented by general formula (1) and an ethylene oxide-added phosphate mo-
noester represented by general formula (2) exhibit synergistic effects in foaming power and maintain high foaming
power particularly in hard water and in weak acidic water when these phosphate monoesters are mixed in a specific
ratio.

[0011] Conventional phosphate monoester-based surfactants are mixtures of monoesters and diesters. As the ma-
terials used as a phosphate monoester in the present invention, those having a low diester content are preferred from
the view point of foamability. However, it is difficult to produce such a material having a diester content of 0. Accordingly,
the weight ratio of a monoester to a diester (monoester/diester) in the detergent composition according to the present
invention is preferably from 100/0 to 60/40, more preferably from 99/1 to 70/30, even more preferably from 99/1 to
75/25, and even more preferably from 99/1 to 80/20.

[0012] In general formulas (1)~(3), the number of carbon atoms contained in R!, R2 and R3 is preferably from 8 to
18, more preferably from 10 to 16, and even more preferably from 12 to 14 in view of versatility and foamability. R,
R2 and R3 may be straight or branched, but are preferably straight in view of foam quality. X1, X2, X3, Y1, Y2 and Y3
are preferably a hydrogen atom, an alkali metal atom such as potassium, sodium or lithium, or an alkanolamine such
as triethanolamine or diethanolamine in view of foamability and lowered irritation. They are more preferably potassium,
sodium or triethanol amine, and even more preferably potassium or sodium.

[0013] Indetergentcomposition 1 containing components (A) and (B4), the molar ratio of component (A) to component
(B4) is preferably from 70/30 to 90/10, more preferably from 70/30 to 85/15, and even more preferably from 75/25 to
80/20 in view of foamability and enhancing versatility.

[0014] In detergent composition 2 containing components (A), (B4) and (B,), the molar ratios of components (A),
(B4) and (B,) in the phosphate monoesters represented by formulas (1) and (2) are preferably (A) 35~80 molar %,
(B4) 15~25 molar % and (B,) 5~15 molar %, more preferably (A) 50~80 molar %, (B4) 16~24 molar % and (B,) 6~13
molar %, and even more preferably (A) 60~75 molar %, (B4) 17~22 molar % and (B,) 8~12 molar % in view of foamability
and enhancing versatility.

[0015] In detergent composition 3 containing components (A), (B4) and (B,), the contents of components (A), (B4)
and (B,) in the detergent composition are preferably (A) 5~30 wt.%, (B1) 1~10 wt. %, and (B,) 0.5~5 wt.%, more
preferably (A) 10~20 wt.%, (B4) 2~8 wt. %, and (B,) 0.5~5 wt.%, and even more preferably (A) 12~18 wt.%, (B4) 2~6
wt. %, and (B,) 1~3 wt.% in view of foamability and enhancing versatility.
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[0016] In detergent composition 4 containing components (A)and (C), the amounts of components (A) and (C) in the
detergent composition are preferably (A) 5~60 parts by weight and (C) 40~95 parts by weight, more preferably (A)
10~60 parts by weight and (C) 40~90 parts by weight, and even more preferably (A) 20~50 parts by weight and (C)
50~80 parts by weight in view of foamability and enhancing versatility.

[0017] Detergent compositions 1, 2, 3, 4 and 5 preferably further contain a glyceryl ether having 4 to 12 carbon
atoms, more preferably 6 to 10 carbon atoms in view of foamability.

[0018] The content of the glyceryl ether in these compositions is preferably from 0.3 to 5 wt.%, more preferably from
0.5 to 3 wt.%, and even more preferably from 0.8 to 2 wt.% in view of foamability.

[0019] Detergent compositions 1, 2, 3, 4 and 5 have a pH preferably in a range of from 4 to 8, more preferably from
5 to 7 when diluted 20 times with water in view of lowered irritation. The pH may be adjusted by using an acid such as
lactic acid, succinic acid, malic acid, citric acid, hydrochloric acid, phosphoric acid, sulfuric acid or the like, or an alkali
such as an alkali metal hydroxide, ethanolamine or the like. Incidentally, the pH is a value measured at 25°C.

[0020] Detergent compositions 1, 2, 3, 4 and 5 can be used with water having a pH preferably in a range of from 4
to 9, more preferably from 5 to 8. Incidentally, the pH is a value measured at 25°C.

[0021] Detergent compositions 1, 2, 3, 4 and 5 can be used with water having a hardness preferably in a range of
from 1 to 30° DH, more preferably from 4 to 20° DH.

[0022] Detergent compositions 1, 2 and 3 can be prepared by, for example, mixing in an appropriate ratio (A) a
phosphate monoester obtained by reacting a corresponding aliphatic alcohol with a phosphorylating agent such as
anhydrous phosphoric acid, polyphosphoric acid or the like, (B4) a phosphate monoester of formula (2) wherein n is 1
obtained, for example, by reacting a corresponding monoethyleneglycol monoalkyl ether with a phosphorylating agent
such as phosphorus oxychloride, and (B,) a phosphate monoester of formula (2) wherein n is 2 obtained, for example,
by reacting a corresponding diethyleneglycol monoalkyl ether with a phosphorylating agent such as phosphorus oxy-
chloride, and then neutralizing the mixture with an alkali such as sodium hydroxide, potassium hydroxide or the like.
[0023] Alternatively, detergent compositions 1, 2, 3 and 4 can be prepared by mixing in an appropriate ratio (A) a
phosphate monoester obtained, for example, by reacting a corresponding aliphatic alcohol with a phosphorylating
agent such as anhydrous phosphoric acid, polyphosphoric acid, phosphorus oxychloride or the like, and (C) a polyox-
yethylene phosphate monoester obtained, for example, by adding ethylene oxide to a corresponding aliphatic alcohol
to give an ethoxylate having an average molar number of ethylene oxide added of 1 to 2 and then reacting the ethoxylate
with a phosphorylating agent such as anhydrous phosphoric acid, polyphosphoric acid or phosphorus oxychloride, and
then neutralizing the resulting mixture with an alkali such as sodium hydroxide, potassium hydroxide or the like. Whether
the resulting composition corresponds to the detergent composition 1, 2 or 3 can be confirmed by analysis such as
gas chromatography by measuring the ratio of (A): (B4): (B,) in the composition.

[0024] Particularly, detergent composition 4 can be prepared by mixing 5 to 60 parts by weight of (A) a phosphate
monoester represented by formula (1) obtained by reacting a corresponding aliphatic alcohol represented by formula
(4) with at least one phosphorylating agent selected from phosphoric acid (also referred to as orthophosphoric acid,
and so forth), polyphosphoric acid (also referred to as condensed phosphoric acid, and so forth) and P,Oj (also referred
to as anhydrous phosphoric acid, and so forth), and 40 to 95 parts by weight of (C) a polyoxyethylene phosphate
monoester represented by formula (3) obtained by adding ethylene oxide to a corresponding aliphatic alcohol repre-
sented by formula (5) to give an ethoxylate having an average molar number of ethylene oxide added of 1 to 2 and
reacting the ethoxylate with at least one phosphorylating agent selected from phosphoric acid, polyphosphoric acid
and P,0g, and then neutralizing the resulting mixture with an alkali:
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R'OH (4)

R30OH (5)

wherein, R, R3, X!, X3, Y1, Y3 and N are as mentioned above.

[0025] Also, detergent compositions 1, 2, 3 and 5 can be prepared by neutralizing with an alkali such as sodium
hydroxide, potassium hydroxide or the like a polyoxyethylene phosphate monoester having an average molar number
of ethylene oxide added of 0.3 to 0.8 which is obtained, for example, by adding ethylene oxide to a corresponding
aliphatic alcohol to give an ethoxylate having an average molar number of ethylene oxide added of 0.3 to 0.8 and then
reacting the ethoxylate with a phosphorylating agent such as anhydrous phosphoric acid, polyphosphoric acid or the
like. Whether the resulting composition corresponds to detergent composition 1, 2 or 3 can be confirmed by analysis
such as gas chromatography by measuring the ratio of (A): (B4): (B,) in the composition.

[0026] Detergent composition 5, an embodiment of the present invention, contains a phosphate-based surfactant
prepared by adding 0.3 to 0.8 mole, preferably 0.5 to 0.75 mole on average of an alkylene oxide of 2 to 4 carbon atoms,
preferably of 2 carbon atoms to 1 mole of an alcohol having a straight or branched alky! or alkenyl group of 8 to 18
carbon atoms, preferably 10 to 16 carbon atoms, more preferably 12 to 14 carbon atoms in view of foamability and
enhancing versatility, and reacting the resulting compound with phosphoric acid, a polyphosphoric acid or P,Os. In the
polyphosphoric acids (P,O5 - nH, O), preferred are those in which n is a number of from 1 to 2.

[0027] To the detergent composition according to the invention may be added, depending upon the purpose, con-
ventional dyes, perfumes, bactericides, anti-inflammatory agents, chelating agents, foam-boosters, thickeners, viscos-
ity regulators, pearling agents, antiseptics, humectants, pH regulators, other surfactants and the like as long as they
do not impair the effect of the present invention.

[0028] The detergent composition according to the invention may be prepared by a conventional method, and the
form thereof is not particularly restricted; they may be made into various forms conventionally known such as detergents
for personal use, e.g., shampoos, facial washes, and body shampoos, or detergents for animals.

Examples

[0029] The following examples further describe and demonstrate embodiments of the present invention. The exam-
ples are given solely for the purpose of illustration and are not to be construed as limitations of the present invention.

Examples 1 to 7 and Comparative Examples 1 to 3

[0030] Detergent compositions containing the components as shown in Table 1 were prepared by mixing the com-
ponents and the pH of the compositions were adjusted between 5 and 6. These compositions were evaluated with
regard to quickness-of foaming, amount of foam, quality of foam, and feel after washing according to the method
described below by using water having a hardness of 4° DH and a pH of from 4 to 9. The results are shown in Table
1. Incidentally, the pH is a value measured at 25°C.

Examples 8 to 9 and Comparative Example 4

[0031] Detergent compositions containing the components as shown in Table 2 were prepared by mixing the com-
ponents, and the pH of the compositions were adjusted between 5 and 6. These compositions were evaluated with
regard to quickness of foaming, amount of foam, quality of foam, and feel after washing according to the method
described below by using water having a hardness of 15° DH and a pH of from 4 to 9. The results are shown in Table
2. Incidentally, the pH is a value measured at 25°C.

Examples 10 to 13 and Comparative Example 5

[0032] Detergent compositions containing the components as shown in Table 3 were prepared by mixing the com-
ponents, and the pH of the compositions were adjusted between 5 and 6. These compositions were evaluated with
regard to quickness of foaming, amount of foam, quality of foam, and feel after washing according to the method
described below by using water having a hardness of 4° DH and a pH of from 4 to 9. The results are shown in Table
3. Incidentally, the pH is a value measured at 25°C.
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Examples 14 to 15 and Comparative Examples 6 to 7

[0033] Phosphate monoesters synthesized according to the method described below were neutralized with KOH,
adjusted to have a pH of between 5 and 6, and evaluated with regard to quickness of foaming, amount of foam, quality
of foam, and feel after washing according to the method described below by using water having a hardness of 15° DH
and a pH of from 4 to 9. The results are shown in Table 4. Incidentally, the pH is a value measured at 25°C.

[0034] Examples 14 to 15: Phosphate monoester having 0.5 mole on average of EO added [polyoxyethylene(0.5)
lauryl phosphate] which was synthesized as follows:

[0035] Toa500mL reaction vessel were added under nitrogen atmosphere 209.3 g (1.0 mol) of a raw material alcohol
(a lauryl alcohol to which 0.5 mole on average of EO is added) and 31.9 g of 85 wt.% orthophosphate (when expressed
as P,05' nH,0, 19.6 g (0.14 mol) of P,O5 and 12.3 g (0.68 mol) of H,0), and the mixture was mixed while stirring at
35 °C. Further, 62.1 g (0.43 mol) of phosphorus pentoxide (active ingredient: 98.5 wt.%) was gradually added while
stirring over 60 minutes. The temperature of the resulting mixture rose to 65°C, and the mixture was heated to effect
reaction at 80°C for 12 hours. Then 10.0 g of water was added thereto to effect hydrolysis at 80°C for 3 hours.
[0036] Comparative Example 6: Phosphate monoester [lauryl phosphate] synthesized as follows:

[0037] Toa500mL reaction vessel were added under nitrogen atmosphere 187.3 g (1.0 mol) of a raw material alcohol
(lauryl alcohol) and 31.9 g of 85 wt.% orthophosphate (when expressed as P,O5 - nH,0, 19.6 g (0.14 mol) of P,Og
and 12.3 g (0.68 mol) of H,0), and the mixture was mixed while stirring at 35 °C. Further, 62.1 g (0.43 mol) of phosphorus
pentoxide (active ingredient: 98.5 wt.%) was gradually added while stirring over 60 minutes. The temperature of the
resulting mixture rose to 65°C, and the mixture was heated to effect reaction at 80°C for 12 hours. Then 10.0 g of water
was added thereto to effect hydrolysis at 80°C for 3 hours.

[0038] Comparative Example 7: Phosphate monoester having 2 moles on average of EO added [polyoxyethylene
(2)lauryl phosphate] which was synthesized as follows:

[0039] Toa500mL reaction vessel were added under nitrogen atmosphere 275.4 g (1.0 mol) of a raw material alcohol
(a lauryl alcohol to which 2 moles on average of EO is added) and 31.9 g of 85 wt.% orthophosphate (when expressed
as P,05nH,50, 19.6 g (0.14 mol) of P,O5 and 12.3 g (0.68 mol) of H,0), and the mixture was mixed while stirring at
35 °C. Further, 62.1 g (0.43 mol) of phosphorus pentoxide (active ingredient: 98.5 wt.%) was gradually added while
stirring over 60 minutes. The temperature of the resulting mixture rose to 65°C, and the mixture was heated to effect
reaction at 80°C for 12 hours. Then 10.0 g of water was added thereto to effect hydrolysis at 80°C for 3 hours.

[Evaluation Method]

Quickness of foaming, amount of foam, quality of foam, and feel after washing

[0040] A detergent composition prepared according to a conventional method was applied in an amount of 3 mL to
the palm of a hand, and the quickness of foaming, amount of foam, quality of foam, and feel after washing the hands
and arms were evaluated by a panel of 10 experts according to the following criteria:

(quickness of foaming)

4: very good

3: good

2: somewhat poor
1: poor

(amount of foam)

4: very abundant
3: abundant

2: somewhat little
1: little

(quality of foam)

4: fine and very creamy good foam
3: creamy good foam

2: somewhat creamy foam

1: light and rough foam
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(feel after washing)

4:
3:
2:
1:

Rank

o0 w>

very good

good
somewhat poor
poor

: an average score of not less than 3.5

: an average score of not less than 2.5 but less than 3.5
: an average score of not less than 1.5 but less than 2.5
: an average score of less than 1.5
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Table 2
Component (wt.%) Example Comparative Example
8 9 4
(A) Potassium lauryl phosphate 13.0 9.2 20.0
Potassium myristyl phosphate 4.3
(B) Potassium lauryloxyethyl phosphate (in 4.3 3.0
formula (2), n=1, R2: lauryl, X2 : hydrogen
atom, Y2 : potassium)
Potassium myristyloxyethyl phosphate (in 1.4
formula (2), n=1, R2 : myristyl, X2 : hydrogen
atom, Y2 : potassium)
(B,) Potassium polyoxyethylene(2)lauryl 2.7 2.2
phosphate* (in formula (2), n=2, R2 : lauryl, X2 :
hydrogen atom, Y2 : potassium)
Molar ratio of (A)/(B4) 77.5/22.5 78/22. 100/0
Mol % in phosphate monoester (A) 69 69 100
(B4) 20 20 0
(By) 11 1
(D) 2-ethylhexylglyceryl ether 1.0
Purified water Balance | Balance Balance
Water used; pH:from 5 to 8, hardness:4° DH
‘Quickness of foaming | A A | D
Amount of foam B A D
Quality of foam B A D
Feel after washing A A D
Water used;pH:from 4 to lower than 5, hardness:15° DH
‘Quickness of foaming | A A | D
Amount of foam B B D
Quality of foam B A D
Feel after washing A A D
Water used; pH:from higher than 8 to 9, hardness:15° DH
‘Quickness of foaming | A | A | Db
Amount of foam A A C
Quality of foam B A C
Feel after washing A A C

* numeric value in parentheses denotes a molar number of EO added
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Table 3
Example Comparative
Component (wt. %) Example
‘ 10 11 12 13 S
(A) | Potassium lauryl phosphate 5.0 10.0 16.0
Branched alkyl phosphate ester A" 5.0
Branched alkyl phosphate ester B* 10.0
(C) | Potassium polyoxyethylene(1) lauryl 15.0 4.0
Phosphate
Potassium polyoxyethylene(2)lauryl 10.0
Phosphate
Branched alkyl phosphate ester C* 15.0
Branched alkyl phosphate ester D" 10.0
Weight ratio of (A),(C) 25/75 | 50/50 | 25/75 | 50/50 80/20
Purified water Bal. Bal. Bal. Bal, ~ Bal.
Water used; pH:from 5 to 8 hardmess:15” DH | | bl
Quickness of f(gam-ing 1 A A A A D
Amount of foam B B A A D
Quality of foam A B B C D
Feel after washing A A B B D
Water used; pH:from 4 to lower than 5,
hardness:18° DH e
Quickness of foaming A A A A D
Amount of foam B B A A D
Quality of foam A B B C D
Feel after washing A A B B D
Water used; pH:from higher than 8 to 9,
Jhardness:18° DH
Quickness of foaming A A A A C
Amount of foam B A A A C
Quality of foam A B C C D
Feel after washing A A B B D
*1 : branched alkyl phosphate ester
Branched Raw material Average Branching Average Counter Counter
alkyl alecohol (R-OH)  number fraction molar ion X1  Ion Y1
~phosphate of carbon of R{(%) number of
ester atom of R EO added
(n)
A Dobanol 23 *2 12.6 18 0 K H
B Neodol 1 *3 11 18 0 K H
c Dobanol 23 *2 12. 6 18 1 K H
D Neodol 1 *3 11 18 2 K H
¥2 : product of Mitsubishi Chemical Corporation )
*3 : product of Shell companies
Table 4
Component. (wt.%) Example Comparative Example
14 15 6 7
Potassium polyoxyethylene(0.5)lauryl phosphate** 15.0 15.0
Potassium lauryl phosphate 15.0

** numeric value in parentheses denotes an average molar number of EO added
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Table 4 (continued)

Component. (wt.%) Example

Comparative Example

14 15

6

7

Potassium polyoxyethylene(2)lauryl phosphate** 1.0

2-ethylhexylglyceryl ether
Balance

Purified water Balance

Balance

15.0

Balance

Water used; pH:from 5 to 8, hardness:15° DH

Quickness of foaming
Amount of foam
Quality of foam

Feel after washing

Water used; pH:from 4 to lower than 5, hardness :15° DH

Quickness of foaming B
Amount of foam B
Quality of foam B
Feel after washing A

Water used; pH:from higher than 8 to 9, hardness :15° DH

Quickness of foaming A A
Amount of foam A A
Quality of foam B B
Feel after washing A A

** numeric value in parentheses denotes an average molar number of EO added

Example 16 (facial wash)

[0041] A facial wash was prepared according to the following formulation.

(part by wt.)

Potassium lauryl phosphate 5
Potassium polyoxyethylene (1) lauryl phosphate* 15
2-ethylhexylglyceryl ether 1.0
Dipropylene glycol 5
Polyoxyethylene sorbitan triisostearate (EO:160) 2.0
4% Aqueous solution of N,N-dimethylaminoethyl methacrylic acid diethyl sulfate/N,N- 5
dimethylacrylamide/polyethylene glycol dimethacrylate copolymer
[SOFCARE KG-301W; product of Kao Corporation]
Lauryl hydroxysulfobetaine 1
Ethylene glycol distearate 2
Methyl parabene 0.2
Propyl parabene 0.1
BHT 0.2
Perfume 0.05
Purified water balance
100.00

* N, an average molar number of EO added, is 1
Example 17 (body shampoo)

[0042] A body shampoo was prepared according to the following formulation.
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(part by wt.)

Potassium lauryl phosphate 5
Potassium polyoxyethylene(1)lauryl phosphate* 15
2-Ethylhexylglyceryl ether 1.0
Dipropylene glycol 2.2
Glycerine 3.0
Alkyl acrylate methacrylate copolymer a) 0.2
Cocamidopropy! betaine 8.0
Ethylene glycol distearate 2.0
Salicylic acid 0.2
BHT 0.2
Perfume 0.05
Purified water balance

100.00

* N, an average molar number of EO added, is 1
a) Carbopol ETD2020; product of B.F. Goodrich corporation

The facial wash and body shampoo of Examples 16 and 17, respectively, were excellent in foamability and

quality of foam, and were also good in feel after use.

Example 18 (body shampoo)

[0044] A body shampoo was prepared according to the following formulation.
(part by wt.)
Potassium lauryl phosphate 3.8
Potassium polyoxyethylene(1)lauryl phosphate* 11.2
Decane-1,2-diol 1.0
Propylene glycol 5
Cationized cellulose (POIZ C-150L; product of Kao Corporation) 0.3
Lauryl hydroxysulfobetaine 5
Ethylene glycol distearate 2
Methyl parabene 0.2
Propyl parabene 0.1
BHT 0.2
Perfume 0.05
Purified water balance
100.00
* N, an average molar number of EO added, is 1
Example 19 (body shampoo)
[0045] A body shampoo was prepared according to the following formulation.
(part by wt.)
Potassium lauryl phosphate 5.0
Potassium polyoxyethylene(1)lauryl phosphate*® 15.0
Octane-1,2-diol 1.5
Dipropylene glycol 2.2

* N, an average molar number of EO added, is 1

14
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(continued)

(part by wt.)

Glycerine 3.0
Alkyl acrylate methacrylate copolymer a) 0.2
Cocamidopropy! betaine 8.0
Ethylene glycoldistearate 2.0
Salicylic acid 0.2
BHT 0.2
Perfume 0.05
Purified water balance

100.00

a) Carbopol ETD2020; product of B.F. Goodrich Corporation

[0046] The body shampoos of Examples 18 and 19 were excellent in foamability and quality of foam, and were also

good in feel after use.
Example 20 (facial wash)

[0047] A facial wash was prepared according to the following formulation.

(part by wt.)

Potassium lauryl phosphate 5.0
Potassium polyoxyethylene (1) lauryl phosphate* 15.0
2-Ethylhexylglyceryl ether 1.5
Dipropylene glycol 1.5
Propylene glycol 5.0
Sorbitol 5.0
Potassium polyoxyethylene alkyl ether acetate(alkyl group:C12/C14=75/25, EO:10) 1.8
Polyoxyethylene sorbitan triisostearate (EO:160) 2.0
Cationized cellulose (POIZ C-150L; product of Kao Corporation) 0.3
Alkyl acrylate methacrylate copolymer b) 0.5
Lauryl hydroxysulfobetaine 3.0
Lauramidopropyl betaine 2.0
Ethylene glycol distearte 2.0
Methyl parabene 0.2
Propyl parabene 0.1
BHT 0.2
Perfume 0.05
Purified water balance

100.00

* N, an average molar number of EO added, is 1
b) Carbopol ETD2020; product of B.F. Goodrich Corporation

Example 21 (facial wash)

[0048] A facial wash was prepared according to the following formulation.

(part by wt.)

Triethanol amine lauryl phosphate

Triethanol amine polyoxyethylene(1)lauryl

5
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(continued)

(part by wt.)

phosphate* 15
2-ethylhexylglyceryl ether 0.7
Triethanol amine myristate 25
Glycerine 16
Polyoxyethylene sorbitan triisostearate (EO:160) 2
4% aqueous solution of N,N-dimethylaminoethyl methacrylic acid diethyl sulfate/N,N-dimethylacryl 12.5
amide/polyethylene glycol dimethacrylate copolymer
[SOFCARE KG-301W; product of Kao Corporation]
Alkyl acrylate methacrylate copolymer c) 0.5
Lauramidopropyl! betaine 4.0
Methyl parabene 0.2
Propyl parabene 0.1
BHT 0.2
Purified water balance

100.00

[0049]

* N, an average molar number of EO added, is 1
c) Carbopol ETD2020; product of B.F. Goodrich Corporation

good in feel after use.

Claims

1.

component (B4), (A)/(B4), in a range of from 70/30 to 90/10:

(A) a phosphate monoester represented by general formula(1), and
(B4) a phosphate monoester represented by general formula (2), wherein n is 1,

RI—0—p—0y'
| oY (1)
ox!
I
R2‘€ O—CH,— CH2>—0—1>—0Y2 (2)
n 2
(0):¢

The facial washes of Examples 20 and 21 were excellent in foamability and quality of foam, and were also

A detergent composition comprising the following components (A) and (B4) in a molar ratio of component (A) to

wherein, R! and R2 may be the same or different and each represents a straight or branched alkyl or alkenyl group
having 8 to 18 carbon atoms; X', X2, Y! and Y2 may be the same or different and each represents a hydrogen
atom, an alkali metal atom, an alkaline earth metal atom, an alkanolamine or ammonium; and n, a molar number
of ethylene oxide added, is an integer of not less than 1.

2. A detergent composition comprising the following components (A), (B4) and (B,) in amounts of 35-80 molar % of

component (A), 15-25 molar % of component (B;) and 5-15 molar % of component (B,) of the phosphate mo-
noesters represented by general formulas (1) and (2):
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(A) a phosphate monoester represented by general formula (1)
(B4) a phosphate monoester represented by general formula (2
2

), wherein nis 1, and
(B,) a phosphate monoester represented by general formula (2),

wherein n is 2

0
R'—O—lPI—OYl
1 (1)
ox!
| i
Rz‘éo— CHZ—CH2>— o—rl>— oy? (2)
" ox?

wherein, R! and R2 may be the same or different and each represents a straight or branched alkyl or alkenyl group
having 8 to 18 carbon atoms; X', X2, Y1 and Y2 may be the same or different and each represents a hydrogen
atom, an alkali metal atom, an alkaline earth metal atom, an alkanolamine or ammonium; and n, a molar number
of ethylene oxide added, is an integer of not less than 1.

A detergent composition comprising the following components (A), (B4) and (B,) in amounts of 5-30 wt. % of
component (A), 1-10 wt. % of (B4) and 0.5-5 wt. % of (B,) of the detergent composition:

(A) a phosphate monoester represented by general formula (1),
(B4) a phosphate monoester represented by general formula (2), wherein n is 1, and
(B,) a phosphate monoester represented by general formula (2), wherein n is 2

0
1__ _“__ 1
R'—O ll° (6)'6 (1)
ox!
i
RLé o— CHZ—CH2>* O—P—0Y? (2)
" on2

wherein, R1 and R2 may be the same or different and each represents a straight or branched alkyl or alkenyl group
having 8 to 18 carbon atoms; X', X2, Y and Y2 may be the same or different and each represents a hydrogen
atom, an alkali metal atom, an alkaline earth metal atom, an alkanolamine or ammonium; and n, a molar number
of ethylene oxide added, is an integer of not less than 1.

A detergent composition comprising the following components (A) and (C) in amounts of 5-60 parts by weight of
component (A) and 40-95 parts by weight of component (C)of the total amount of components (A) and (C) which
total is 100 parts by weight:

(A) a phosphate monoester represented by general formula (1), and
(C) a phosphate monoester represented by general formula (3),
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0
1 __“_ 1
R'—0O ll’ (0)'4 (1)
ox!
0
3 ” 3
R*~-0—CH,—CH, 0—1|>—0Y (3)
Nooxd

wherein, R1 and R3 may be the same or different and each represents a straight or branched alkyl or alkenyl group
having 8 to 18 carbon atoms; X', X3, Y' and Y3 may be the same or different and each represents a hydrogen
atom, an alkali metal atom, an alkaline earth metal atom, an alkanolamine or ammonium; and N, an average molar
number of ethylene oxide added, is a number of from 1 to 2.

A detergent composition comprising a phosphate-based surfactant produced by reacting a compound obtainable
by adding to 1 mole of an alcohol having a straight or branched alkyl or alkenyl group having 8 to 18 carbon atoms
an alkylene oxide of 2 to 4 carbon atoms in an amount of 0.3 to 0.8 in term of an average molar number of the
alkylene oxide, with phosphoric acid, a polyphosphoric acid or P,O5.

The detergent composition according to any of claims 1 to 5, which further comprises a glyceryl ether having 4 to
12 carbon atoms.

The detergent composition according to any of claims 1 to 6, wherein a 20-fold diluted solution of the detergent
composition has a pH in a range of from 4 to 8.

The detergent composition according to any of claims 1 to 7, wherein the detergent composition is used together
with water having a hardness in a range of from 1 to 30° DH.

The detergent composition according to any of claims 1 to 8, wherein water to be used has a pH in a range of from
4t009.

The detergent composition according to any of claims 1 to 9, wherein the weight ratio of monoesters/diesters in
the detergent composition is from 100/0 to 60/40.

The detergent composition according to any of claims 6 to 10, wherein the content of the glyceryl ether is 0.3 to 5
% by weight of the detergent composition.

A process for preparing the detergent composition according to claim 4, which comprises steps of mixing 5 to 60
parts by weight of (A) a phosphate monoester represented by formula (1) obtained by reacting an aliphatic alcohol
represented by formula (4) with at least one phosphorylating agent selected from phosphoric acid, polyphosphoric
acid and P,O5, and 40 to 95 parts by weight of (C) a polyoxyethylene phosphate monoester represented by formula
(3) obtained by adding ethylene oxide to an aliphatic alcohol represented by formula (5) to give an ethoxylate
having an average molar number of ethylene oxide added of 1 to 2 and reacting the ethoxylate with at least one
phosphorylating agent selected from phosphoric acid, polyphosphoric acid and P,Og, and then neutralizing the
resulting mixture with an alkali:

o)
) J— _“ 1
0)
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o)

1] ‘
R3‘€O—CH2—CH2 O—]r—OY3 (3)
N 3
OX
R'OH (4)
R3OH (5)

wherein, R1, R3, X1, X3, Y1 Y3 and N are as defined above.

13. A process for preparing the detergent composition according to claim 5, which comprises reacting a compound
obtainable by adding to 1 mole of an alcohol having a straight or branched alkyl or alkenyl group having 8 to 18
carbon atoms an alkylene oxide of 2 to 4 carbon atoms in an amount of 0.3 to 0.8 mole on average, with phosphoric
acid, a polyphosphoric acid or P,Os.

14. Use of the detergent composition according to any of claims 1 to 5 for personal washing.

19
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